Bradykinin induces interleukin-6 production in human airway smooth muscle cells: modulation by Th2 cytokines and dexamethasone.
Synthetic function of airway smooth muscle (ASM), defined as secretion of cytokines or chemokines, may regulate airway inflammatory responses in chronic obstructive lung diseases. Because bradykinin (BK) and interleukin (IL)-6 may play important roles in the regulation of airway inflammation, we tested whether BK induces IL-6 expression from human ASM cells. BK stimulates IL-6 release in a concentration-dependent (0.001-10 micro M) and time-dependent (2-24 h) manner. The increases in IL-6 protein and total mRNA were inhibited by the selective B(2) receptor antagonist HOE-140 but not by the selective B(1) receptor antagonist desArg(9)(Leu(8))-BK. Actinomycin D (a transcription inhibitor), dexamethasone, indomethacin, IL-4, and IL-13 (Th(2) type cytokines) inhibited the expression of IL-6 by BK. In contrast, BK-induced IL-6 secretion was enhanced by exogenous prostaglandin E(2) and salmeterol. Using immunoblot analysis, we showed that BK activates ERK1/2 and p38 mitogen-activated protein kinases (MAPK). Blocking ERK1/2 with PD98059 or p38 MAPK with SB203580 reduced BK-induced IL-6 expression. BK also activates luciferase activity in ASM cells transfected with a reporter plasmid containing AP-1 enhancer elements. BK-induced, AP-1-dependent transcription was inhibited by indomethacin and dexamethasone. Curcumin, an inhibitor of AP-1, also reduced BK-induced IL-6 expression. These data show that BK, via the B(2) receptor, induces IL-6 expression in ASM cells by involving ERK1/2 and p38 MAPK signaling pathways and the AP-1 transcription factor. Moreover, IL-6 secretion by BK is sensitive to corticosteroids and is regulated by Th(2)-derived cytokines.